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.(The(optimal(number( of(clusters(was(determined(using(the("elbow"(method(and(plotting(the(within(cluster( sum(of(squares(over(cluster(centers(from(1(to(15((Supplemental (Figure(2 In the fetus, the process of VDJ rearrangement often occurs without exonucleotide chewback of VDJ genes and addition of non-templated bases, resulting in a restricted IGH and TCRB CDR3 repertoire that is distinct from the adult repertoire.
These structural differences can be used to distinguish fetal B and T cell CDR3 receptors from maternal B and T cell CDR3 receptors in cell free DNA present in maternal peripheral blood. In this way, fetal B and T cell health and development may be monitored in a non-invasive manner. In the fetus, the process of VDJ rearrangement often occurs without exonucleotide chewback of VDJ genes and addition of non-templated bases, resulting in a restricted IGH and TCRB CDR3 repertoire that is distinct from the adult repertoire.
These structural differences can be used to distinguish fetal B and T cell CDR3 receptors from maternal B and T cell CDR3 receptors in cell free DNA present in maternal peripheral blood. In this way, fetal B and T cell health and development may be monitored in a non-invasive manner. 
